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FOREWORD 
By Senator Joseph C. O’Mahoney, of Wyoming 


To the Members of the Senate Interior and Insular Affairs Committee: 


In accordance with our committee’s continuing responsibility for 
development of natural resources and for the more effective use of 
reclaimed lands, I am submitting herewith for your consideration two 
studies on the development of a fertilizer industry in the West on a 
scale greatly expanded over present local production. The projected 
industry would be based on western mineral resources, primarily 
phosphate rock, natural gas, sulfur, and natural soda ash, and would 
utilize western hydroelectric, coal, or oil energy resources. 

Large-scale production in the West of fertilizer from western re- 
sources available in western markets unburdened by cost of present 
long freight hauls would of course have far-reaching effects upon 
western agriculture, both as to crops and as to wool and cattle pro- 
duction. Fertilization of pasture lands, although relatively new on 
anything like a large scale, has proved its efficacy and value, as shown 
by tests conducted by various Western State agricultural agencies and 
reported by the National Fertilizer Association in its study, Protein 
Through Forage. In one test, for example, an average gain of 284 
pounds of beef per acre was recorded during a 111-day period for steers 
grazed on irrigated pasture fertilized with superphosphate, as com- 
pared with a gain of only 163 pounds per acre on irrigated pasture not 
fertilized. Thus, the use of fertilizer on pasture increased beef pro- 
duction by 74 percent. 

In another test, it is reported that pastures fertilized with super- 
phosphate and manure produced nearly 100 percent more forage than 
did unfertilized areas. Butterfat produced from the forage during a 
2-year period averaged approximately 200 pounds per acre compared 
with 103 pounds from unfertilized areas. Reports of stil another test 
showed that over a 5-year period the annual] average yield of irrigated 
fertilized pasture was equivalent to 6.4 tons of alfalfa hay as compared 
with 3.7 tons on irrigated but nonfertilized pasture. 

The importance of such results on a large scale can be visualized 
when the ratios are applied to a Western State such as Wyoming 
where we have nearly 15,000 ranches and farms, comprising some 
34% million acres, on which run approximately 2 million sheep and 
more than a million beef and dairy cattle. 

A joint report by the United States Department of Agriculture and 
the Association of Land-Grant Colleges and Universities, issued in 
September 1952, entitled ‘““A National Program for More Effective 
Use of Fertilizer and Lime,” states: 

Fertilizer and lime, when used under proper conditions and in conjunction with 
other desirable practices, can bring about a very substantial increase in farm pro- 
duction and at the same time make an indispensable contribution toward conserv- 


ing and improving the productivity of our farm land. The importance of fertiliza- 
tion and liming to the achievement of these objectives is being recognized more and 











IV FOREWORD 


more by farmers and professional workers in agriculture a: is the proper utilization 
of farm manure and other organic materials. Economic studies show that the 
expanded use of the fertilizer, lime, and other improved practices needed to ac- 
complish these objectives is profitable. * * * 

New information on the most effective use of fertilizer and lime supplies is 
coming out of a Nation-wide survey by the National Soil and Fertilizer Research 
Committee or the State agricultural experiment stations and the USDA. Where 
balanced supplies of plant nutrients are used in combination with other good man- 
agement practices, striking results may be expected from increased fertilization. 
For the country as a whole the greatest opportunities for increasing yields through 
fertilization are in grain and forage crops, which receive comparatively low rates 
today. t 

The corn crop offers a spectacular opportunity for increased yields through 
higher rates of fertilization. In the South, a combination of heavier fertilization, 
adapted hybrids, and other good management practices could triple the present 
average yield of 26 bushels per acre. North Central region growers could increase 
yields on corn by 250 million bushels, by tripling the current rather low average 
rates of fertilization. 

Increased fertilization would boost wheat yields 48 million bushels in the 
Western States, and would increase average yields in the Eastern States by more 
than one-third. 

Grass, hay, and permanent pasture offer a promising source of increased produc- 
tion, if the current low average rates of fertilization are greatly increased. A 30- 
percent increase in pasture yields could be achieved in the northeastern region 
merely by using the same rate of fertilization now used on corn. When much 
higher rates of fertilization have been combined with the use of improved grasses 
and legumes, yields have been increased more than threefold. 


The first of the studies contained in this print was prepared at my 
request in the Office of Industry and Commerce, United States De- 
partment of Commerce. It deals ably and concretely with the vital 
questions of potential markets, sources of raw material and probable 
costs for an extended fertilizer industry for the West and reviews the 
agricultural and industrial benefits that would accrue to the Mountain 
States and other parts of the West through the development of such 
an industry. In addition it summarizes some of the aids which State 
and Federal agencies can provide to promote the establishment of such 
an industry. 

The other study was prepared by Mr. Robert D. Pike, a private 
consulting chemical engineer of very high standing, who had a leading 

art in the establishment of the $20 million Westvaco facility in 
Sweetwater County, Wyo., for the development of the great natural 
soda-ash deposits there. It deals with the large-scale use of the 
“base exchange’’ process for production of a high-concentrate plant 
food that could readily be adapted to the varying needs of diverse 
markets. 

Although for purposes of economic analysis, both studies are based 
on an industry to be established in Wyoming, most of the data is 
generally applicable to the other three Western States in which large 
deposits of high-grade phosphate rock occur—Utah, Montana, and 
Idaho. This is particularly true of the Department of Commerce 
study; Mr. Pike’s, which is based on processes using soda ash, naturally 
is centered on the Wyoming natural soda-ash deposits. 

Just 10 years ago, in 1942, in a report on the resources of Wyoming 
and surrounding States prepared at my request, the Federal Power 
Commission predicted that, in the not too far distant future, an 
integrated chemical and fertilizer industry would be established in the 
Rocky Mountain area, probably in the vicinity of Green River, in 
southwestern Wyoming. The great chemical operations now taking 
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place there bear out, in part, this long-range view of the industrial 
and agricultural potentiali ities of the West. It should be noted also 
that at least one pioneer venture producing high-grade fertilizer from 
western mineral resources is already under way in Wyoming, that of 
Phosphate Mines, Inc., at Kemmerer, operated by Mr. Matt Bertag- 
nolli and group of associates. Howev er, Mr. Bertagnolli’s enterprise 
is on a smaller scale and uses a process somewhat different from those 
subject to analysis in the studies of the Department of Commerce 
and Mr. Pike. 

These reports are submitted to the committee as a basis for con- 
sideration of committee action leading to further development of the 
mineral resources of the West and to the more effective use of western 
pastures and farms on reclamation lands and others. 


JosepH C. O’Manoney, Chairman. 














PART I 


DEVELOPMENT OF FERTILIZER PRODUCTION AND USE 
IN THE WEST 


Prepared in the Department of Commerce under the general direction of H. B. 
McCoy, Director, Office of Industry and Commerce 


By Jesse J. Friedman, Chief, Economic Review staff ! 


I. INTRODUCTION . 


This is an outline of a program for furthering the industrial and 
agricultural development of the West by promoting the production 
and use of fertilizers in this area on a large scale from indigenous 
western mineral resources. The purpose is twofold: 

(a) to contribute significantly to the industrial build-up of the 
area; 

(b) to increase substantially the productivity of the land, parti- 
cularly that suitable for pasture. 

A primary mineral resource on which an expanded fertilizer industry 
in the West can be built is phosphate rock. The program herein out- 
lined is applicable to the four-State area—-Idaho, Montana, Utah, and 
W yoming—which contains 7 to 8 billion tons of phosphate rock, over 
60 percent of the total known deposits of the country. The other 40 
percent is divided between Florida, which has approximately 38 per- 
cent, and Tennessee, which has approximately 2 percent. ‘Thus, 
the nearest producing fields—which now provide most of the phosphate 
rock used by the fertilizer industry—are on the other side of the 
Continent from the area here considered. 

In the four-State area, the easternmost deposits—which have the 
advantage of proximity to the great fertilizer markets of the Midwest— 
are located in central Wyoming. The fertilizer potentialities of 
Wyoming are used for purposes of illustration. With appropriate 
changes, the data and conclusions cited below would be equally appli- 
cable to Idaho, Montana, or Utah, where great potentialities exist for 
large-scale expansion of present fertilizer production activity. 


Il. INcREASED Fertiuizer Use InN THE WEsT 


The availability of abundant fertilizer from western sources at costs 
not burdened with long freight hauls from distant points unquestion- 
ably would spur greatly the use of fertilizer in the West. Phosphor- 
ous, nitrogen, and ammonium sulfate are the chief fertilizer materials 
required for crop and pasture lands in the area. Potash is naturally 
abundant in most western soils and therefore is not emphasized in 
this study. 


1 Grateful acknowledgment is made to Dr. John R. Skeen, technical consultant to the Economic Review 
staff, who prepared most of the technological data used in this report. 
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PROUVOUCTION AND USE OF FERTILIZER 


The magnitude of economic benefits to farmers throughout the 
West resulting from expansion of fertilizer production within the 
region is apparent from even a cursory examination of the data. 

The most authoritative and current information on the subject of 
fertilizer use and needs in each State and section of the country is 
contained in the study conducted cooperatively by the Association of 
Land-Grant Colleges and the Department of Agriculture in 1951 and 
1952, and published in June 1952 under the title “ Agriculture’s 
Capacity To Produce: Possibilities Under Specified Conditions.” The 
purpose of this exhaustive study was to appraise agricultural produc- 
tion possibilities under conditions of mobilization and to estimate the 
quantities of key resources needed to achieve the production attain- 
able under those conditions. As part of this project, State-by-State 
appraisals of agricultural capabilities attainable by 1955 were carried 
out by State productive capacity committees appointed by the State 
experiment station directors and made up of production specialists, 
agricultural economists, extension workers, and other State and 
Federal agricultural workers who were thoroughly familiar with agri- 
cultural conditions in that State. 

The State-by-State use of fertilizer in 1950 and estimated needs for 
1955 are shown in the following release by the Department of 
Agriculture: 


Unrrep States DEPARTMENT OF AGRICULTURE, JANUARY 31, 1952 


ESTIMATES OF QUANTITIES OF COMMERCIAL PLANT NUTRIENTS USED IN 1950 AND 
OF THOSE NEEDED FOR LEVEL AND PATTERN OF PRODUCTION ATTAINABLE IN 1955 


(The data below were tabulated from reports of State productive capacity com- 
mittees in a Nation-wide study undertaken cooperatively by the land-grant 
colleges and the Department of Agriculture to appraise the productive capacity 
of American agriculture in the mobilization period and the critical materials 
needed to achieve the production which the committees believed to be attainable 
by 1955. These estimates indicate that 70 percent more fertilizer than was 
used in 1950 would be needed to achieve this level and pattern of production, 
including 93 percent more nitrogen, 54 percent more phosphoric acid, and 77 per- 
cent more potash.) 
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1950 1955 attainable 
State and region | Phos- Phos- 
Nitrogen | pPhorie | Potash | Nitrogen! phoric Potash 
|} @) acid | (K:0) (N) acid (K30) 
| (P2205) (P2105) 
Tons | Tons Tons Tons Tons Tons 
Maine. Ke os 12,870 | 20, 593 22, 470 15, 980 25, 307 26, 587 
New Hampshire. = 836 | 3, 837 | 2,171 1, 082 5, 150 2, 842 
Vermont ; 1, 521 | 6, 911 3, 758 2, 323 10, 414 6, 032 
Massachusetts _- -- 4,417 | 8, 875 | 6, 422 4, 465 9, 189 6, 519 
Rhode Island_----_. ant 649 | 1, 554 | 1, 337 877 1, 730 , 556 
Connecticut - . _- tal 6, 612 | 8, 277 | 8, 046 7, 963 10, 567 10, 688 
New York._-. 23,913 | 81, 888 34, 053 33, 060 90, 000 40, 000 
New Jersey |; 11,951 | 24,953 20, 890 18, 964 44, 731 45, S11 
Pennsylvania_.-- ---| 20,611 | 83,820 | 41,332 27, 191 113, 967 98, 087 
Delaware -| 2, 089 | 6, 650 4, 886 3, 048 7, 213 6, 098 
Maryland_--_-. | 6,319 | 30, 252 Y, 351 21, 433 74, 054 47, 094 
Northeast - - - _-- -| 91, 788 277, 610 ” 136, 826 392, 322 "991, 314 
Ohio... | 28,860 | 117,512| 81,520| 46,585 | 144,409 100, 115 
Indiana. - | 34,491 | 130,464 | 97,201 | 141,002 | 227.462 200,218 
Ris meine Sadia tikige 15,804 |1201,055 | 48,688 | 46,340 2 283 760 95, 086 
Towa | 13.616! 48336| 12736] 70,069! 103.105| 34943 
Missouri_. | 21,865 | 52,641 28, 047 90, 000 _ 136, 000 70; 000 
Corn Belt. ._.. | 114,636 | 550,008 | 268, | 282 393, 16 888, 736 500, 362 
Michigan.____._____. 9,548 | 62,738 | 39,360! 16,436| 92171| 69,679 
Wisconsin - - -_- | 12,671 | 49,601 51, 243 45,162 | 105, 702 116, 250 
Minnesota.--. me, 6,465 | 41, 542 20, 992 12,010 63, 950 31, 975 
nn i hc el | 28, 684 | 153,881 | 111,595 | 73, 608 261, 823. 217, 904 
iat ie og) io | 26,862| 80,906; 43,723| 35,877| 104,159| 63, 568 
West Virginia......._--- | 2,250} 17,000 4, 450 3, 700 24, 500 6, 200 
North Carolina... ---- --| 92,148 |} 146,276 104,142 133,200 | 211, 567 199, 268 
Kentucky -.........- 21,758 | 75,221 27,198 | 28,270 96, 505 35, 915 
Tennessee - 23, 243 56, 885 28, 834 32, 73 63, 070 43, 547 
Apeiliditen. 166, 361 376, 288 | 208, 347 504,801 | 348, 498 
South Carolina..............-- 52,126 | 72,756 | 48,243 81,644 | 123,133 | 89,735 
Georgia... .-.. 63,164 | 107,101 67, 461 100, 028 140, 073 125, 481 
Florida... 42,704 | 64, 436 63, 584 72, 494 80, 880 88, 421 
Alabama-... 61, 711 97, 669 53,047 | 106,283 | 126, 475 86, 393 
Southeast 219, 645 232,335 | 360, 449 47 70, 561 _390, 030 
Mississippi.......-. $4,961 | 46,395 23,807 | 157,031 | 95,874 | 48, 540 
Arkansas. ites 38,700 | 35, 500 23,550 | 66,416 76, 873 48, 025 
Louisiana_.. os 30, 155 25, 261 12, 084 40, 634 30, 562 14, 101 
Mississippi Delta. 153, 816 107, 156 59, 441 264, O81 ~ 208, 3094 110, 666 
a de sa ~ 98,643 | 78,877, 11,844 | 64,667 | 122, 281 19, 337 
Oklahoma. - peti sre 5, 000 30, 000 3, 000 29, 823 68, 298 7, 060 
Southern Plains. hhhididd cummin 33, 643 108, 877 14, 844 94, 490 190, § 579 26, 397 
cc aibkneadadimsoecacanaae 884 | 6, 037 40 4,179 17, 57! 150 
I OR oS id cas. sacks ntnndace 501 | 1,347 40 7, 134 10, 768 0 
I 6 tia ic nd dented beddade 12, 450 1, 495 0| 67,960 16, 580 0 
aie ol acm aenitindineane 16, 861 34, 464 | 3, 195 50, 396 55, 070 5, 925 
SE So eed 30, 606 43,343 3, 275 129, 669 99, 993 6, 075 
ED ee es 1,93] 4,371 45| 4,67) 9,930| 9% 
LE Gdisk ck bse SSL edben cdgbickedseuce 9, 006 20, 760 555 14, 950 26, 276 555 
Tl i sie turns eeniigailiiens | 386 | 1, 752 0 2,320 3, 839 0 
SS ton, 5 bdaalibereat gbesderecan Ome 2, 432 | 6, 350 0 6, 116 10, 271 0 
PRO IR si sis Bice hn kd | 2,208 | 4,048 | 40 7,490 8, 663 40 
Ci Bie pains ti tindind scutihpginnanghie® 18, 068 | 8, 779 2, 185 27, 245 | 13, 115 2, 185 
MPUGE « dG sdadn ce dcdsivdnncersbicuastethe | 2, 286 | 2, 453 | 0 4, 893 4, 339 0 
POC. ccd shincicnn eebtbcpecnudesodaued | 131 | 550 0 876 2,476 0 
a 36,460 | 49,062 2,825 | 68,566 | 78,909 2, 870 
aN i le il 8,839} 9,743 | 3,443 | 23,328 | 12,733 3, 988 
ll halla 15,783 | 10, 594 | 2, 557 27,018 | 15.556 4, 659 
CR Eh an Sees ek HS a | 125,653 | 59,867 { 12,216 | 171,985 | 101,509 13,379 
NI ind sadn nk eis shien Sah 150, 275 | 80,204 | 18,216 | 222,331 | 129, 798 22, 026 
EER eee eae Fe i, 02 026,004 004 2, 088, 391 | I, 081, 876 /1, 977, % 291 |3, 220, $31 | 1, 916, 142 


1 Includes 137,100 tons of P30; in the form of rock phosphate. 
3 Includes 211.000 tons of P30, in the form of rock phosphate. 
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It will be seen from the figures that for the entire area west of the 
Mississippi River, fertilizer requirements in 1955 to meet attainable 
levels of farm production are estimated by the State committees at 
622,000 tons of nitrogen (N) content, as against 320,000 tons used in 
1950; and at 607,000 of phosphorous pentoxide (P,O;) content as 
against 342,000 tons used in 1950. 

In the Mountain States, the need for phosphate fertilizer to meet 
attainable production levels is estimated by the State committees at 
about 79,000 tons of P,O; content as against about 49,000 tons actually 
applied to the soil in 1950; for nitrogen, the estimated need for 1955 
is about 69,000 tons against 36,000 tons used in 1950. 

In the case of the Northern Plains States—Kansas, Nebraska, and 
the Dakotas—requirements of phosphate fertilizer to meet attainable 
levels of agricultural production are estimated by the State committee 
to reach 100,000 tons of P.O; content in 1955 as against only 43,000 
tons actually used in 1950. Requirements of nitrogen fertilizers in 
the same States are estimated at about 130,000 tons of nitrogen con- 
tent for 1955, as compared with only 30,000 tons used in 1950. 

The most striking increase in fertilizer needs in this area is recorded 
for Nebraska, where fertilizer use is expanding rapidly. For that 
State, 1955 requirements are more than 5 times the amount used in 
1950 in the case of nitrogen, and more than 10 times the amount used 
in 1950 in the case of phosphate fertilizers. For specified crops and 
pasture, it is contemplated that 3,649,000 acres of land in Nebraska 
would receive fertilizer under attainable levels of production in 1955, 
as against 805,000 acres in 1950. According to the report of the State 
Productive Capacity Committee for Nebraska, even these estimates of 
fertilizer application requirements seem on the low side. A new 
$25 million plant at La Platte, near Omaha, Nebr., producing about 
62,000 tons of nitrogen a year for fertilizer use, was certified by the 
Government for accelerated tax amortization benefits earlier this year; 
this plant is now under way and is scheduled for completion early 
in 1954. Another $27 million plant at La Platte, for producing 
200,000 tons of nitrophosphate fertilizers a year (containing 30,000 
tons of P,O; and 30,000 tons of nitrogen) plus another 32,000 tons of 
nitrogen for other fertilizer products, has been proposed by the same 
company and is under consideration by defense production authorities. 

Other significant data concerning fertilizer use by crops and by 
regions, as reported by the State committees, are shown in tables A 
through E at the end of this report. 


Land receiving water 


In the case of western lands which are already receiving sufficient 
water and are devoted to raising crops or livestock, tests have shown 
that large increases in production are attainable by the application of 
greater quantities of suitable fertilizer to the soil. Many such lands 
are at present receiving little or no fertilizer. This appears to be 
particularly true for lands available for forage and pasture. A quarter 
century ago, the use of fertilizer on pastures was practically unknown 
in the United States. Slowly but surely, however, the practice has 
been proven and adopted in one section of the country after another. 
It is reported that last year, about 1 million tons of various fertilizer 
mixtures was applied to pasture in the country as a whole. 
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All estimates of future food and fiber needs of the country point to 
further increasing emphasis on the importance of lifting our production 
of sheep and cattle. Expanding the capacity of existing land to sup- 
port sheep and cattle is thus of national importance, as w Fell as a source 
of profit to the growers and the areas affected. Adequate fertilization 
of pasture lands is one of the most effective means available for main- 
taining and increasing animal production. 


INCREASED YIELDS FROM PASTURES 


In fact, according to the National Program for More Efficient Use 
of Fertilizer and Lime, announced jointly on September 11, 1952, by 
the Department of Agriculture and the Association of Land Grant 
Colleges, forage crops rank with grain in providing “the greatest 
opportunities for increasing yields through fertilization.’’ In the 
West, where millions of sheep are raised on grass alone, phosphate 
fertilizers in particular are needed to replace the phosphorous removed 
from the soil year after year in grazing crops, if the soil is to continue 
to provide the needed forage. 

In some cases, soil alkalinity, which is widespread in the West, has 
tended to inhibit profitable use of fertilizer on pasture lands. In- 
creased availability of various fertilizer materials in forms well suited 
to typical western-soil conditions, including alkalinity, should tend to 
promote fertilizer use and thus to facilitate sheep and cattle raising in 
Wyoming and other Western States on a scale even larger than at 
present. 


Trrigable land 


In addition to the potential increases in output to be achieved by 
adequate fertilization of land already receiving sufficient water, there 
are large irrigable areas in the West which now lack a full supply of 
water. 

The Bureau of Reclamation has estimated that, under the current 
state of technical knowledge and present repayment requirements, 
there are about 16 million acres of land in the West not yet irrigated 
which are capable of irrigation, exclusive of range land susceptible of 
irrigation for pasture. In addition to this new land which can be 
reclaimed, about 7 million acres of the 22 million acres already under 
irrigation are estimated to require supplements to their present water 
supplies to permit adequate cultivation. 

Some of the irrigation projects needed to realize this potential are 
already planned or under way. During the next 2 years, Bureau of 
Reclamation projects alone are to provide a full supply of water to 
about 1 million acres of new land and a supplemental supply to about 
2 million acres of existing land. 


SPUR TO IRRIGATION 


Water is essential to cultivation, but water is not enough, of itself, 
to assure optimum production and profits. Aside from the condition 
of land at the time of reclamation, each crop removes minerals from 
the soil which must be replaced if yields are to be sustained or in- 
creased. Impressive results have been achieved by use of fertilizers 
on irrigated lands, particularly pastures. Details are available from 


,- 
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the Department of Agriculture and the various State agricultural ex- 
periment stations in the West. 

More irrigation is needed to bring new lands under cultivation for 
crops and pasture. The potential “returns from such lands are, of 
course, a major factor in determining whether or not the investment 
required for irrigation is justified. 

By increasing yields and profits, av ailability of abundant fertilizer 
in Wyoming and other Western States can place irrigation projects 
on a more economic basis, and thus accelerate the development of new 
lands. The development of the lands, in turn, would open new mar- 
kets for the fertilizer to be produced in the West. 


FERTILIZER OUTLOOK 


One of the most cogent statements concerning the prospects for 
profitable use of fer tilizer and continued increase for fertilizer demand 
under varying economic conditions, with particular reference to grass- 
lands, was published recently by Dr. S. E. Johnson, Assistant Chief, 
Bureau of Agricultural Economics of the Department of Agriculture. 
Dr. Johnson concludes as follows: 


WHY FARMERS HOLD BACK 


All available information indicates that most farmers are using less fertilizer 
than would be profitable at prevailing prices. Why? Part of the reason is un- 
doubtedly a feeling that a nfargin of safety is needed in case of unfavorable grow- 
ing conditions or much lower prices. But perhaps the most important factor is 
that information is not available concerning the most profitable rates under differ- 


ent conditions. We need more localized testing of crop responses to different rates - 


of fertilizer use. Then these responses need to be translated into added dollars of 
net income from the increased use of fertilizer. In other words, we need economic 
interpretation of fertilizer responses to show dollars of net income under different 
price conditions. There is also need for a survey of present usage of fertilizer bv 
crops including pasture in different areas to compare with applications that would 
be most profitable under different prices in areas of broadly similar soils and other 
production conditions. 

In areas in which a wide gap appears between the quantities of fertilizer that 
farmers are now using, and the most profitable rates under different cost and price 
conditions, the usage curve could continue to move up even with some decline in 
farm prices. Therefore, if we should have a recurrence of price and income changes 
that we experienced in the period 1947-50, this might not stop the upward trend 
in use of fertilizer. It undoubtedly would slow it down, because more fertilizer 
would be used if farm incomes were higher. But fertilizer consumption might 
continue to increase despite lower farm prices if supplies were freely available, 
and if cost-price relationships still favored higher use. 


BALANCED PRODUCTION 


The question is frequently raised: What about the effect of using more fertilizer 
on market supplies and prices of farm products? Is there danger that fertilizer 
use will be expanded so rapidly that resulting production increases will create farm 
surpluses, and that price difficulties will be encountered? These are questions of 
balancing production under given price conditions. If changes occur in con- 
sumer demand to require transition adjustments in farming, the adjustments are 
likely to involve shifts in use of fertilizer. For example, more farm resources may 
need to be shifted to livestock production. This would mean tsing relatively 
more fertilizer on grasslands, and a rebalancing of production would be called for. 
Although farmers would need to produce a different combination of products, 
markets are likely to be available for the total farm output, unless we should en- 
counter severe depression. 

We might illustrate this point with the situation that prevailed immediately 
following World War II. If we had not been short of feed and could have in- 
creased livestock production more rapidly, we could have eliminated most of our 
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cash crop surplus worries in 1949 and 1950. Markets were available for the total 
output of our farm plant. But we were not able to adjust rapidly toward more 
hay and pasture and more meat and milk. In view of the need for flexibility in 
production to meet changing demands, added emphasis should be given to grass- 
land farming as a balance wheel in adjustment. Establishment of improved 
stands of grasslands will require heavy applications of fertilizer in many areas. 


THE OUTLOOK CAN BE BRIGHT 


The factors that seem to have a bearing on the profitable use of fertilizer in the 
next 4 or 5 years can be summarized about as follows: Most farmers today are 
not using fertilizer at the rates that would be most profitable under present price 
and cost conditions. This is perhaps partly explained by the risk of lower prices 
and unfavorable growing conditions. But in many instances farmers do not have 
adequate information to determine the most profitable use. More local testing 
is needed, and more information on what constitutes profitable use under different 
price and cost conditions. 

Because of the gap between prevailing use and profitable use, total fertilizer 
consumption could continue to increase even if farmers should encounter lower 
farm prices. This is what happened from 1947 to 1950. But use of fertilizer 
would increase faster under more favorable conditions. 

If transition adjustments are required, they are likely to involve more emphasis 
on grasslands. Establishment and maintenance of improved stands of grass will 
require much fertilizer. 

If consumer purchasing power is maintained at fairly high levels, the upward 
expansion in fertilizer use during the next 4 or 5 years may continue at or 
the same rate as in the 1940’s. This assumes that supplies are freely available a 
cost-price relationships that encourage higher use. In most areas there is bi 
mendous flexibility in the profitable use of fertilizer by farmers on different crops 
and grasslands. ‘The quantities used therefore could be increased a great deal by 
educational and other programs that would bring out the advantages of higher use 
under favorable price-cost conditions. If we should encounter either a severe 
depression or all-out war, all bets are off.! 


III. Puan or PropvuctTIon 


As a basis for discussion, an ambitious but economic project com- 
bining the features most suitable for location in Wyoming might con- 
sist of an integrated plant costing about $15 million, using ‘the wet 
process, and capable of producing 80,000 to 125,000 tons of fertilizer 
materials annually, depending upon the products made. 

Production process 

The two main processes for making phosphate fertilizers are (1) the 
wet process, in which phosphate rock is treated with acid to make 
superphosphates; (2) the electric furnace process, in which phosphate 
rock is reduced to elemental phosphorus, which is then built up into 
superphosphates. 

The electric-furnace method requires substantial quantities of 
power, vastly more than that required by the wet process. Generally 
the electric-furnace method is not as economical for producing bulk 
fertilizer materials as the wet process except where power rates are 
extremely low. While comparative cost calculations are subject to 
considerable margin of error, estimates indicate that when power is at 

2.5 to 3 mills, electric furnace costs are in range with wet process costs 
for superphosphate production. Power is not now generally available 
for phosphate development at this rate, although rates may well be 
lower in the future as power development in the West expands. 
According to the Interior Department, for example, most recent quo- 


1 Sherman E. Johnson ‘‘Profitable Use of Fertilizer: A Forward Look,” National Fertilizer Review, 
July-August-September 1952. 
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tations of private power concerns in the phosphate area of southeast 
Idaho are above 6 mills per kilowatt-hour for firm industrial power. 
The production plan presented below is intended to suggest broadly, 
without burdening the discussion with engineering details, the type 
and size of production units appropriate to the condition outlined. 
As a basis of planning, the wet process is used for purposes of dis- 
cussion in this report. In addition, it is planned to use nitric acid 
and ammonia to make nitrophosphates. The use of nitric acid and 
ammonia is a proven process, in use abroad for some time and just 
coming into operation in the United States after extensive testing 
by TVA. 
Size of plant 
, The plant would be integrated, producing its own sulfuric and nitric 
acid requirements, and preferably producing also its own sulfur 


requirements for the sulfuric acid. Such an integrated plant would 
consist of the following basic production units: 


Capacity 

(tons per day) 
Barn. eS SS a Ba ee ee eee 32 
TO I an acai tits ts sa gh asin ee EI a cee ian ep et a 55 
ere COCR VENT... ho tac cw cca aan ee sae ane ea a a haan ae eee aie 35 
I en eee eee sc adanekee a Gaenie ee Se ea ae ae ainias tcc e 100 
Nenenaees (2 VA). ou co.cc nony aus kwon nna es sa 175 
Orner supebonienuaeee oS 2. eo er ee a eae mera 175 
BAA DRTGTS GUN ois oc a ois gs a ns Oa oe Oe ee ee ee 30 


The estimated cost of such a plant would be about $10 million. 

The chief advantages of the proposed production plan are as 
ate 

Almost one-half of the acid requirement for the fertilizer 
gens would be furnished by production of nitric acid from 
ammonia. Besides reducing the sulfur requirement, the produc- 
tion of ammonia and nitric acid requires no raw materials other 
than nitrogen which is obtained under pressure from the air, and 
hydroge n which is obtained readily from natural gas. 

At little additional investment cost, sufficient nitric acid and 
iota acid capacity would be installed, beyond the require- 
ments for nitrophosphates (TVA) and superphosphates alone, to 
permit the production of ammonium sulfate. 

3. Self-sufficiency in providing the acid requirements of the 
plant would make possible large savings in operating costs. Acid 
costs are the second largest factor in operating costs for an ordi- 
nary superphosphate plant, normally constituting abc it 40 
gen of total operating costs. 

The proposed plan permits considerable flexibility in pro- 
Prt to meet changing requirements for various fertilizer com- 
binations in the future —nitrogenous or phosphoric, concentrated 
or ordinary. 

Since potash is naturally abundant in the soil throughout most of 
the West, it is not emphasized in the proposed production plan. 
Potash consumption in the Pacific, Mountain, and Northern Plains 
States totaled 24,000 tons in 1950. The State productive capacity 
committees estimate total potash demand in these 15 States at 
31,000 tons in 1955 to meet attainable levels of agricultural production. 
For the country as a whole, however, potash consumption is estimated 
to increase by 835,000 tons or 77 percent between 1950 and 1955. 
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If it is desired to add potash as a fertilizer ingredient in the pro- 
posed production plan in order to permit meeting demands for potash- 
containing mixtures, principally in more distant markets, the appro- 
priate mixing equipment could be added with little extra invest- 
ment. There are available near Green River , in the vicinity of the 
soda ash deposits at Westvaco, Wyo., large reserves of potash minerals 
(Wyomingite) containing about 11 perce nt K; 0O [the unit of measure- 
ment for potash]. 

While commercial development of these reserves, which are esti- 
mated to contain upward of 1 billion tons of Wyomingite, has not yet 
been attained, active study is being given to the economic feasibility 
of obtaining a potash suitable for ‘fertilizer by treating Wyomingite 
with soda ash, utilizing the base exchange principle. Engineering 
authorities have stated that with the close juxtaposition of soda ash 
and Wyomingite, and with process water, fuel, and rail transportation 
close at hand, the outlook for the dev elopme nt of these deposits seems 
bright. 


Products to be manufactured 

To provide maximum flexibility in product mix, the capacity of the 
plant might range from 80,000 to 125,000 tons annually, depending 
upon the type of fertilizer material manufactured. The key materials 
to be produced are phosphatic fertilizers—a substantial part of which 
would be nitrophosphates (TVA)—and ammonium sulfate. 

Various alternatives as to product combinations are given in table 1 
If 10,000 tons of ammonium sulfate are produced instead of 5,000 tons, 
thus requiring more of the ammonia and sulfuric acid, less of these 
materials would be available to make the nitrophosphates and super- 
phosphates, and the output of the latter would be correspondingly 
reduced. Similarly, the quantity of superphosphates produced would 
depend largely upon the degree of concentration desired. If the same 
amount of acid is used to produce concentrated superphosphate 
instead of ordinary superphosphate, a smaller quantity of material 
would result, and vice versa. 


TABLE 1.—Annual production capacity 
[Tons] 


Alternative 1 Alternative 2 


A. Assuming B. Assuming A. Assuming B. Assuming 





Product all nonam allnonam- | allnonam- | all nonam- 
moniated moniated moniated moniated 
superphos- | superphos- superphos- superphos- 
phates are phates are P a atesare | phates are 

concentrated ordinary concentrated ordinary 
Ammonium sulfate pares 5, 000 5, 000 10, 000 10, 000 
Nitrophosphates (TVA)_..._.-..------ 60, 000 60, 000 50, 000 50, 000 
Other superphosphates: | 
Concentrated - .......... ayaa 25, 000 |... 20, 000 : Lis | 
- Ordinary.......- eek aaah “60, 000 | | 50, 000 
Total- -_-- bei ace acral 90, 000 125, 000 80, 000 110, 000 


The proposed range of product mix would have the following ad- 
Se 

. It would provide a flexible combination of regular and pre- 

mium fertilizers for particular markets. Production could be 
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readily shifted to or from one product or another. Initially, 
greater emphasis might well be placed upon the concentrated 
superphosphate than. upon ordinary superphosphate in order to 
maximize freight advantages in supplying the midwestern mar- 
kets. Over the longer run, as demand in Wyoming and other 
Western States increases, larger amounts of ordinary super- 
phosphate might be produced. 

2. It would help meet the requirements of specific soils for fer- 
tilizers containing either or both of two basic plant foods—phos- 
phorus and nitrogen. Nitrophosphates (containing both nitrogen 
and phosphorus) would be available for certain soils, and 
ordinary and concentrated superphosphates (containing phos- 
phorus alone) for other soils, depending upon local soil conditions. 

3. It would make available a substantial tonnage of ammonium 
sulfate which is especially required for the alkaline soils of Wyo- 
ming and neighboring States. This material is in Nation-wide 
short supply. Very little is now produced in the mountain area, 

4. It would permit use of lower grade rock. 

It would permit significant savings in investment, produc- 
tion, and transportation costs. 


lV. Facrors EssentiaL To PRopUCcTION 


To support an active fertilizer industry, the following essentials are 
required: (1) Availability of raw materials, fuel, and power; (2) avail- 
ability of transportation; (3) adequacy of markets; (4) competitive 
costs, 

These factors are reviewed briefly below with respect to a possible 
fertilizer plant in Wyoming. 


Raw materials, fuel, and power 


Wyoming is favorably situated with respect to the raw materials, 
fuel, and power require to produce phosphatic fertilizers by the wet 
process. The basic raw materials required are phosphate rock and 
sulfur. 

Phosphate rock.—Substantial deposits of phosphate rock estimated 
at upward of 150 million tons of varying grades are located in Wyo- 
ming. This figure may be too low since areas known to contain 
phosphate rock remain to be thoroughly surveyed. 

Those deposits in the western part of the State have the advantage 
of being higher grade while those in the central part of the State are 
more extensive and are advantageously situated with respect to near- 
ness to existing markets. As in the case of the other Western States, 
the major share of the phosphate rock deposits is located on public 
lands. 

Production of phosphate rock in Wyoming is currently roughly 
estimated at 200,000 tons annually, and has been increasing steadily. 
Development to date has centered around Sage and Kemmerer in 
Lincoln County, and Lander in Fremont County. 

Sulfur —For the integrated production operation outlined above, 
about 10,000 tons of sulfur would be required per year. This can be 
supplied entirely by sources within the State. 

In the last 3 years alone, numerous new sources of sulfur have been 
developed in Wyoming and are in production; others are under way. 
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The Texas Gulf Sulphur plant at Worland, Wyo., manufacturing 
sulfur from natural ges, was brought into production in 1950, with a 
capacity of 100,000 tons a year. The Stanolind Oil plant at Elk 
Basin, Wyo., began operations in 1949, with capacity of 23,000 tons 
of sulfur per year from natural gas. General Petroleum was recently 
granted a necessity certificate for a plant to produce 20,000 tons of 
sulfur yearly at Worland, from oil and gas from the Manderson and 
Slick Creek fields. The Defense Minerals Exploration Administra- 
tion recently announced discovery of a large sulfur deposit in Park 
County, Wyo., with production estimated at 10,000 tons annually. A 
new operation, conducted by Wyoming Gulf Sulphur, producing sulfur 
concentrates from extensive surface deposits near Cody, Wyo., 
came into production a few months ago, and is producing at the rate 
of 12,000 tons annually. 

Other projects involving the recovery of sulfur from sour gas are 
considered ‘‘ probable,” including one at Silvertip, Wyo., which would 
call for sulfur production of 35,000 tons annually. 

Although it is estimated from the above that the required sulfur 
will be available, if desired, the proposed integrated fertilizer plan 
would provide its own sulfur. This is to be done by including, at a 
relatively small investment, a sulfur recovery plant suitable for 
manufacturing sulfur from the hydrogen sulfide contained in sour 
gas, of which ample quantities are available at various wells and 
refineries in the State. This sulfur would then be used to manu- 
facture the sulfuric acid needed to operate the fertilizer plant. 

Fuel and power 

Natural gas is available in ample quantities to meet at favorable 
rates all requirements of the projected fertilizer plant for fuel, and as a 
source of hydrogen. The wet process requires relatively small 
quantities of power, chiefly for rock grinding. Estimates indicate a 
total requirement of 150 to 250 kilowatt-hours per ton of fertilizer 
produced. It is estimated that power in these quantities will be 
available without difficulty as needed. 

Transportation facilities 

The key factors affecting selection of a site for the projected fer- 
tilizer plants are the location of the phosphate rock and the sulfur 
source. Whether one location or the other is used as a site for the 
fertilizer plant is a matter of close calculation as to comparative costs. 
Ordinarily, it is considered more economic to move phosphate rock 
than to move sulfuric acid, and more economic to move sulfur than 
to move rock. 

In either case, however, adequate rail transportation is available. 
Cody and Worland, for example, where substantial amounts of sulfur 
are produced, are on the Chicago, Burlington & Quincy Railroad, 
while the phosphate deposits of central Wyoming extend around the 
junction of the Chicago, Burlington & Quincy and the Chicago «& 
Northwestern Railroad. To carry the example further, Worland, 
where sulfur is now produced at the rate of 100,000 tons a year, is only 
about 100 miles on the Chicago, Burlington & Quincy from Lander, 
where large phosphate rock deposits exist. Similarly, the deposits 
being developed in Lincoln County are located on the Union Pacific 
rail line, which runs east and west across the State. 


24767—52——_8 
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Rail lines and connections to the rich markets of the Midwest and 
west coast are favorable. 


Markets 


A consideration of prospective markets must be based upon the 
outlook for fertilizer demand over the next few years in the broad 
areas in which Wyoming fertilizer would be competitive, as well as 
upon potential increased use of fertilizer in prospect for Wyoming and 
other Western States, particularly for pasture land. 

The use of fertilizers in the United States has been climbing steeply 
for some time. All factors point to continued substantial increases. 
In the last 10 years alone, it has more than doubled. In the case of 
phosphatic fertilizers, consumption has been as follows, expressed in 
terms of the unit of plant food, phosphorus pentoxide (P,O;): 


Tons 
1932 , SS hE ie ph a: el es ee ee a etd 450, 000 
Meee: wes Si ie ee Sock Pere poe oS eee ea se 1, 100, 000 
1952 (estimated) ______. eR ars ree Deh 5 od ie a as 


Despite the enormous growth, it is estimated that perhaps 75 percent 
of the cropland of the United States, and 95 percent of the grassland, 
still receive no fertilizer, indicating the extent of the potential market 
which still remains untapped. 

Requirements for domestic use in 1955 are estimated by the Depart- 
ment of Agriculture at 3.2 million tons of P,O;, and requirements for 
1960 at 3.6 million tons. Superphosphate fertilizers supply over 90 
percent of the available phosphate used in the United States. Ordi- 
nary superphosphates contain up to about 20 percent P,O;, while 
concentrated or triple superphosphates contain up to about 48 per- 
cent P2Os. 

INCREASE TENFOLD 


A 17-State area west of Chicago is frequently defined as the most 
favorable economic area for western phosphates on the basis of 
competitive supply and transportation costs.'. In this area, con- 
sumption of phosphate fertilizer in 1950 was about 350,000 tons; 
present consumption totals over 400,000 tons per year, about 10 
times prewar annual consumption. Requirements for 1955 in this 
area are estimated at a total of about 630,000 tons of P.Os. 

In the Mountain States alone, requirements for 1955 are estimated 
at about 79,000 tons as against actual consumption of 49,000 tons in 
1950. 

Significantly, nitrogen requirements for the 17-State area are placed 
at about 525,000 tons in 1955, as against consumption of 232,000 in 
1950. Nitrogen would be contained in the nitrophosphates (TVA) to 
be produced in the proposed fertilizer plant. ar 

To view the long-range market outlook from another standpoint, it 
has been estimated that despite the high current rates of use, there is 
a net annual loss of upwards of 3 million tons of P,O; from the soils 
of the United States, due to harvesting and grazing. The net deple- 
tion of phosphorus from the soils of the 17-State area alone is esti- 
mated at approximately 900,000 tons per year, thus augmenting 
already existing needs. 





' Includes northern Illinois, lowa, Wisconsin, Minnesota, Kansas, Nebraska, North Dakota, South Da- 
kota, Montana, Wyoming, Colorado, Utah, Idaho, Nevada, Washington, Oregon, and California. Also 
parts of Arizona and Missouri. 
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At a meeting held on October 7, 1952, of the Phosphatic Fertilizer 
Industry Advisory Committee of the National Production Authority, 
made up of representatives of the industry, the demand outlook as 


summarized by the committee and released by the NPA was as 
follows: 


Domestic demand for phosphatic fertilizers is expected to increase at a rate of 
about 7% percent per year. At this rate of growth, demand for the calendar 
year 1953 would amount to between 2.5 and 2.6 million tons of P205. Growth 
in the traditional heavy-consuming area east of the Appalachian Mountains 
would not exceed 5 percent; but growth in the central Plains and west-coast areas 
might well exceed 10 percent. Demand for concentrated superphosphates is 
increasing at a very rapid rate, and there should be a ready market for the 150 
percent increase (approximately 1 million tons) in production of this commodity, 
especially in the central Plains area. 

The extensive program of new irrigation planned for the West will 
also serve to rs me prospective markets for fertilizer. As land is 
reclaimed, considerable fertilizer application will be needed to build up 
its full production potentialities. This is especially true for ee 
land. It has been demonstrated that the proper use of fertilizer on 
land receiving sufficient water will increase enormously the animal 
population which can be sustained on that land. At the same time, 
increased crop and forage production made possible by irrigation will 
accelerate depletion of phosphorous from the soil unless adequate 
amounts of phosphatic fertilizers are continually supplied. 


Competitive costs 


The proposed plant would incorporate the latest advances in acidu- 
lation technology, permitting a range of phosphoric and nitrogenous 
fertilizer product blends and combinations not now available from 
any single plant in the United States. The emphasis on flexibility of 
the products manufactured to meet the needs of particular markets 
is a highly important competitive factor. This flexibility is of three 
general types: (1) Ammoniated versus nonammoniated fertilizers; 
(2) concentrated versus ordinary superphosphates; (3) superphos- 
phates versus ammonium sulfate. 

The nature and extent of the planned integration would provide 
further cost economies on a scale not enjoyed by any existing producer. 
Of particular significance are the savings resulting from self-sufficiency 
in acid and the use of the ammoniation process. Even if the cost of 
new phosphate rock should be somewhat higher than that produced 
elsewhere in the country because of the grade or depth of deposits 
being worked, this difference should be well within the margin of other 
savings. 

Freight advantages within the 17-State area would provide a further 
competitive gain in relation to fertilizer originating from Florida or 
Tennessee rock. This means that the potential market for a Wyoming 
plant consists not only of the projected increase in fertilizer demand in 
the 17-State area, but also of some share of the existing market in this 
area. 

The important potential byproducts resulting from the acidulation 
of phosphate rock should also be noted. These byproducts include 
uranium, vanadium, and fluorides. Aside from their importance as 
contributions to atomic energy, strategic stockpiling, and public health 
programs, these products have significant economic value. 
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NEW PLANTS FOR THE WEST 


With raw materials and transportation readily available, and with 
large and growing markets lying close at hand, the growth of a west- 
ern fertilizer industry of major proportions appears inevitable. This 
industry in the West is on the verge of a great new development which 
will go far beyond the important beginnings which have already been 
made. 

Recently Stauffer Chemical Co. announced plans for a new super- 
phosphate plant of 60,000 tons capacity to be i vated near Salt Lake 
City, using phosphate rock from Idaho and Wyoming and manu- 
facturi ing its own sulfuric acid from sulfur reeovered from smelter gases. 
Allied Chemical and Dye Corp., one of the major chemical companies 
in the country and the largest producer of nitrogen, submitted on 
October 22, 195 52, to the Defense Production Administration a new 
proposal for a $27 million integrated fertilizer plant to make 200,000 
tons of nitrophosphates per year (containing 30,000 tons of P.O; and 
30,000 tons of nitrogen) plus other fertilizers, using a process similar 
to that developed by TVA. This plant, located at Pasco, W ash., 
would be the largest fertilizer plant in the Northwest. Allied Chem- 
ical has also submitted another proposal for a similar plant of the 

same size and type to be located at La Platte, near Omaha, Nebr. ; 
this would be in addition to the $25 million nitrogen plant already 
under way at that site. Other projects are also under consideration. 

At the present incipient stage of development, a great deal can be 
done to influence the location of new plants, and to encourage the 
development of the industry along lines which would be peculiarly 
advantageous to the West,.in contrast: with the type of development 
which has taken place in older centers of fertilizer production. Specifi- 
cally, the construction of large integrated plants of the type outlined 
in this paper appears to provide the most economic means of making 
available cheap abundant fertilizer materials which would contribute 
much to more and better land use in the West. 


USE OF SODA ASH 


Special mention should be made of a process for producing phos- 
phate fertilizer which, from a long-range standpoint, holds great 
promise for future resource development for the West in general and 
for Wyoming in particular. In this process, which has been in suc- 
cessful commercial operation in Germany for many years, a mixture 
of phosphate rock, sand, and soda ash is treated in a rotary kiln to 
produce phosphate fertilizers. 

One of the richest deposits of natural soda ash in the world is located 
at Westvaco, Wyo. The known resources are approximately 250 
million tons, while the full extent of the Wyoming deposits are esti- 
mated to run into the billions of tons. A new $20 million plant of the 
Intermountain Chemical Corp. at Westvaco for produeing 300,000 
tons of soda ash annually was approved for tax amortization by the 
Defense Production Administration recently. 

A new plant utilizing soda ash to make phosphate fertilizer in a 
manner similar to the German process is about to go into production 
at Kemmerer, Wyo. This plant, operated by Phosphate Mines, Inc., 
expects to produce at the rate of about 30,000 tons per year. The 
phosphate rock is to come initially from deposits operated in the 
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vicinity of Sage, Wyo., by the San Francisco Chemical Co., although 
eventually Phosphate Mines, Inc., plans to mine its own phosphate 
rock from high-grade deposits located near Kemmerer. The soda 
ash used in this operation is being provided by the Intermountain 
Chemical Corp. plant at Westvaco. 

Active study as to the economic possibilities of this process is also 
being given by various other companies, including major producers of 
soda ash. Meanwhile, field tests are being carried on by Federal and 
State agricultural authorities to determine the specific suitability of 
phosphates made by this process to western soil conditions. 


V. FrepEeRAL AND State CoopPperRATioNn 


There is much that can be done at both State and Federal levels 
to promote increased fertilizer production and use in the West. 
Among the constructive steps to be taken, the following may be 
mentioned: 


State activities 


1. Initiate active program to survey most feasible locations for 
fertilizer plant sites, and to interest potential producers. 

2. Review short-range and long-range needs in each State of par- 
ticular fertilizer materials based upon specific soil conditions so as to 
assure that these needs are considered in type of plants built. 

3. Disseminate more actively information concerning economics of 
using fertilizer materials, particularly on pasture lands. 

4. Cooperate with the Federal Government in studying ways and 
means of improving availability of credit to farmers to finance fertilizer 
needs. 

5. Continue joint studies with each other and with the Federal 
Government concerning fertilizer industry potentialities, markets, 
raw materials, and technologies. (One such study is now in process 
by a task force of the Columbia Basin Inter-Agency Committee.) 
Federal activities 

1. Provide appropriate financial assistance. 

(a) Tax amortization —The Government has established an expan- 
sion goal for production of phosphate fertilizers. This goal calls for 
domestic production capacity of 3,550,000 tons of P.O; by July 1, 
1954—an expansion of 1,500,000 tons over existing capacity—and has 
not yet been filled. The Defense Production Administration has 
stated that tax amortization will be granted to eligible projects under- 
taking to manufacture phosphate fertilizers to meet this goal. 
Especially attractive incentives are being offered to producers planning 
to manufacture nitrophosphate fertilizers, as indicated by the fact that 
on September 10, 1952, the Defense Production Administration an- 
nounced the granting of a tax amortization certificate of 75 percent to the 
Allied Chemical & Dye Corp. for construction of a $6 million plant at 
South Point, Ohio, to make nitrophosphates by a process similar to that 
described in this report. On October 1, 1952, a tax-amortization 
certificate was granted to the Gulf Improvement Co. for a $15 million 
plant at Pascagoula, Miss., to make nitrophosphates by still another 
process of this type; this certificate was for a rate of 45 percent to be 
applied to the ammonia facilities and a rate of 80 percent to be applied 
to the balance of the plant. In each case, the percentage certified 
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under tax amortization refers to the share of the investment cost which 
may be written off over a 5-year period for tax purposes. Presumably, 
other producers undertaking such plants would receive corresponding 
consideration. Among the “application s pending at the present time 
are two recently submitted by Allied Chemical and Dye Corp., each 
providing for a new $27 million plant with an annual capacity of 
200,000 tons of nitrophosphate fertilizers in addition to other fertilizer 
materials; one plant is to be located at Pasco, Wash., and one at 
La Platte, Nebr. 

(b) Loans and guaranties.—These are authorized under title III of 
the Defense Production Act of 1950, as amended, for materials re- 
quiring expansion of capacity, where financing i is not otherwise avail- 
able on reasonable terms. It might be desirable for the Government, 
without committing itself to any specific project or locality, to establish 
a policy as to the conditions under which loans and guaranties might 
be considered for construction of new fertilizer plants, where the attain- 
ment of defense expansion goals is not otherwise feasible. 

2. Consider possible liberalization of terms for leasing public lands 
containing phosphate rock, particularly where rock is of lower grade 
or at greater depths than elsewhere. 

3. Press further research into techniques and economies of using 
various combinations of fertilizer materials on pasture lands. 

4. Develop specific proposals for expanding provision of credit 
needed by farmers to help finance fertilizer purchases. 

5. Sponsor comprehensive programs of investigation into economic 
considerations affecting expansion of the fertilizer industry in the 
Western States. These studies should be developed in cooperation 
with all the producing and consuming States affected. 

In this connection, special note should be taken of the constructive 
program of research, education, organization, and facilitating activities 
recently announced jointly by the Association of Land-Grant Colleges 
and Universities and the Department of Agriculture, under the title 
“A National Program for More Efficient Use of Fertilizer and Lime.” 
The program advanced is as follows: 


PROGRAM NEEDED 


How to utilize fertilizer and lime most effectively to accomplish the objectives 
of increasing food and fiber production, building up the productive capacity 
of the Nation’s farm plant, and increasing net incomes to farmers is a problem 
of concern to farmers, Government, private industry, and the public. This 
problem requires careful study and planning by all segments of agriculture in 
order that the best fertilization practices may be fitted into an over-all farming 
system which will provide for the production of those agricultural products most 
needed by the people. 

The Department and the land- grant colleges and universities have a joint 

responsibility for promoting the efficient and proper use of fertilizer and lime. 
Eventual optimum use of fertilizer and lime will require an eer long- 
range program of research, education, and other services. The immediate problem, 
however, is the need to help farmers achieve the best possible results from the 
increased supplies of fertilizer and liming materials which will be available in 
the next few years. 

This will require a joint, coordinated effort on the part of the United States 
Department of Agriculture and the land-grant colleges in cooperation with the 
fertilizer and lime industries, and other public and private organizations. 
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RESEARCH 


The research being carried on by the land-grant colleges, the Department, 
the Tennessee Valley Authority, and private organizations in connection with 
fertilizer, soil, and crop production is contributing to attainment of the program 
objectives. Special emphasis, however, should be given to the following: 


1. Fertilizer technology 


Investigate means of overcoming the limiting effect on fertilizer production of 
the sulfuric-acid shortage. This will include studies aimed at developing eco- 
nomical processes that require less sulfuric acid or entirely dispense with its use 
in the production of phosphates and nitrogenous materials. Full support will 
continue to be given to measures aimed at the more complete utilization of 
byproduct sources of sulfuric acid, such as smelter fumes in the West and other 
sections of the country. 

There is also need for extensive research on the production of high-analysis 
mixed fertilizers having improved physical condition and suitable for year-round 
storage under both factory and farm conditions. 

The additional materials to be produced under the expanded fertilizer-produc- 
tion program will have an average plant-nutrient content (N, P2.O;, KO) of 
approximately 44 percent, as compared with an average plant-nutrient content 
of 24 percent in mixed fertilizers presently produced. There is particular need 
for research to develop methods of processing these high-analysis materials 
whereby the most economical and efficient types and grades of mixed fertilizers 
will be produced. 


2. Marketing of fertilizer and lime 


Study methods of fertilizer and lime distribution and marketing with a view 
to reducing the cost between the produce. and the consumer. Special attention 
should be given (1) to studies of the bulk distribution of fertilizer directly to the 
farm, including fertilizer materials and mixtures, with particular reference to 
distribution costs and the possible savings to the consumer that might be effected 
thereby; (2) to the relation of the plant-nutrient concentration of fertilizer to the 
farm cost of such nutrients; and (3) to problems of packaging and warehousing 
so that materials can be satisfactorily stored during the off season. 


3. Methods of fertilizer and lime application 


Research workers in industry and in government, cooperating through the 
National Joint Committee on Fertilizer Application, have made distinctive con- 
tributions in the field of fertilizer application. Some additional needs for advanc- 
ing fertilizer application practices in the future include— 

(a) Research and discussions to develop more uniform agreement as to proper 
fertilizer placement so equipment manufacturers can proceed with the design and 
production of special equipment adapted to wider areas. Included in these needs 
are equipment for liming and fertilizing subsoils, machines for precision placement 
of fertilizer at variable points in relation to seed location and drills for handling 
new types of materials. 

(6) Research on economical equipment for distributing new types of fertilizer 
materials including liquids and compressed gasses. 

(c) Research on the application of larger amounts of fertilizer by side-placement 
to save extra application operations. 

(d) Development of equipment and procedures for fertilizer and lime applica- 
tion on small farms where farm machinery overhead costs must be low. 

(e) Research on fertilizer distribution by aircraft. 


4. Soils and plant analysis 


Further research is needed to increase precision in determining fertilizer needs 
based upon analyses of soils and plants. 


5. Physical response and economic levels of use 


Economic interpretation of response to fertilizers requires knowledge of the 
full length and shape of the response curve. Therefore, data on response to a 
single variable nutrient in the presence of different levels of other nutrients are 
needed to furnish the physical basis on which economic interpretation must rest. 
The different rates used in experimental work conducted for this purpose should 
cover a wide range, including rates at which no appreciable increases in yields 
are obtained. 
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Along with adequate crop-response data, information also is needed on (a) the 
response and relative cost of elements from different sources and (b) the costs of 
applying a given amount of plant food by different methods as well as in different 
forms. Moreover, information is needed on the contribution and role of fertilizer 
in a complete cropping rotation or sequence as it relates to cropping practices 
and livestock production on the farm as a management unit. 

Data showing increments in yields associated with each additional unit of 
application permit determination of the most profitable rates for farmers in 
different positions with reference to available eapital and tenure status. The 
farmer with limited funds must plan his expenditures not only with reference to 
the quantity of fertilizer applied but also must determine the most profitable 
combination of fertilizer and other farm resources; Furthermore, this combi- 


nation is influenced by the tenure arrangement—how the costs and returns are 
divided. 


6. Evaluation of unexhausted soil improvements 


Further study is needed in connection with the evaluation of unexhausted 
resources added to the soil, particularly as related to the problem of tenure 
arrangements, so that guides can be provided for the equitable division of costs 


and returns between owners and tenants and reimbursement of a vacating tenant 
for the improvements he has made. 


7. Statistics 


Adequate statistical information concerning use of fertilizers is essential to any 
accurate appraisal of a current situation or developing trends in usage. Steps 
should be taken to encourage collection of such data in areas where no statistical 
report is now being made, and to expand these now being made to give more 
information concerning fertilizer usage on different soils and crops. 

Special periodic surveys of use of fertilizer and hme by farmers should be made 
in order to obtain information as to applications on different crops by areas and 
other information concerning particular problems. To accompany such surveys, 
there is much to be gained by making, in a systematic manner, periodic inven- 
tories of the nutrient-level status of soils in order to evaluate the fertility trends 
resulting from current cropping practices and fertilizer usage. 


EDUCATION 


The Department will be responsible for (a) assembling materials of national 
and regional application and usefulness, (b) enlisting the help of interested national 
organizations in a position to add impetus and to contribute to the program, and 
(c) encouraging the participation of the radio, farm, press, and other nationally 
organized public media which can contribute significantly to the success of the 
program. 

Within the States, leadership in the educational program will be the responsibil- 
ity of the Cooperative Agricultural Extension Service as the educational arm of 
the Department and the land-grant colleges. 


Participation of other groups 


In planning and carrying out the educational program the Cooperative Agricul- 
tural Extension Service will solicit the active participation of agricultural mobiliza- 
tion committees and other interested persons and organizations, including fer- 
tilizer and equipment dealers and distributors, bankers, and farm organizations. 


Activities requiring special emphasis 


It is contemplated that, in conducting the educational program, full use will 
be made of all established channels for reaching farmers and other interested 
parties. In addition to the educational activities now in progress, special emphasis 
will need to be placed on the following: 

1. Preparation and dissemination of information.—The preparation and dis- 
semination of information designed to assist farmers in making optimum use of 
fertilizer and lime on their own farms. 

2. Additional demonstrations.— Additional demonstrations of fertilizer and lime 
use on individual farms to emphasize loeal adaptations of recommended practices. 

3. Soil and plant tests —Use of soil and plant tests to (a) stimulate interest in 
proper plant nutrition, and (b) aid in the determination of lime and fertilizer needs 
on the individual farms. 

1. Economics of crop response.—Design of educational materials so as to pro- 
vide in simplified form the economic interpretation of crop response to fertilizer 
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and lime use and related practices. Such information will need to take into ac- 
count the requirements of each individual crop as grown on different soils and 
under different farming situations so as to contribute most to development of a 
balanced fertilizer program for the farm as a unit. 

5. Financing soil improvement.—Carrying educational work to both farmers 
and lenders which will demonstrate the soundness of credit for financing soil im- 
provements and other productive investments, and will indicate how additional 
returns may be used for repayment of loans. 


OTHER FACILITATING ACTIVITIES 


Certain activities in addition to those in the fields of research and education 
can contribute substantially to a balanced program for efficient and profitable 
utilization of fertilizer and lime. Such activities include 


Technical and financial assistance 


1. Technical and financial assistance to farmers and ranchers in developing 
and executing their individual farm plans, taking into consideration the capabili- 
ties of the soil, systems of farming, good farming practices, and the availability 
of labor, equipment, and capital, and assistance in carrying out approved soil- 
and water-conservation practices. 


Credit 

2. Making it possible for farmers to obtain credit as needed to purchase ap- 
propriate kinds and amounts of fertilizer and lime for balanced systems of farm- 
ing, including, where necessary, loans by Government agencies to eligible farmers 
who are unable to obtain adequate credit from banks and other private lenders. 
Leasing arrangements 


3. Aid in developing leasing arrangements which provide for equitable sharing 
of costs and returns, thereby creating tenure situations which are conducive to 
the use of most profitable quantities of fertilizer and lime. 





ORGANIZATION 


1. A steering committee representing the Department and the land-grant 
colleges will serve at the national level in guiding programs in connection with 
utilization of fertilizer and lime toward the objective of optimum results in terms 
of yields of needed crops, soil improvement, and farm income. 

2. Within the States and counties leadership will be the responsibility of the 
land-grant colleges working with local representatives of other interested State 
and Federal agricultural agencies and private groups. 

3. The National Soil and Fertilizer Research Committee will take steps to 
encourage appropriate State agricultural workers to interpret and prepare for 
dissemination, in a form suitable for educational purposes, the available data on 
crop response to increments of plant nutrients and lime and profitable levels of 
use under different conditions. 

4. The continuing cooperation of the fertilizer and lime industries and other 
interests is invited to the end that industry activities will be coordinated with the 
national fertilizer and lime-utilization program. 

5. The continued collaboration and participation of the State fertilizer-control 
officials and the Tennessee Valley Authority will contribute substantially to the 
success of the program. 
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TasLe A.—Quantities of plant nutrients used in' 1950 and estimated quantities 
needed for level and pattern of production attainable by 1955 





Pee gee Bee Ce ee care ee Ae 
Needed Percent: | Used | Needed | entent- 



































Used 
Region in in age in in age 
1950 1955 increase 1950 1955 increase 
eee ieee ees ease tas rele a ate 
} 
Nitrogen (N) | Phosphoric acid (P205) 
| | 
Pn hee REN hp ee te Ge Se Seer e. hase 
| 1,000 tons | 1,000tons| Percent | 1,000tons | 1,000tons| Percent 
Ne es See EE | 91.8 | 136.3 | 49 | 77.6 | 392.3 41 
ea ae 114. 6 | 394.0 | 244 550.0 888.7 | 62 
Lake States............. Scien sieane 3 28.7 | 73.6 | 157 | 153.9 | 261.8 | 70 
RNR ooo cc ce cac cece ucaaaeeead | 166.4] 233.8 41} 376.3{ 504.8) * 34 
Southeast sch tet a teiiekioh ic y e cess aa 219. 6 360.4 | 64 | 342.0 470. 6 | 38 
Mississippi Delta. iinicuiaiitialeme ate 153.8 | 264.1 | 72 107.1 | 203.3 | 90 
Southern Plains deemed phe hci os 33. 6 | 04.5 181 108. 9 190. 6 | 75 
Na@it Piet... on cel ee, | ee 322} 43.3 100.0 | 131 
Mountain ie ; 3 Seal 36. 5 68. 6 88 | 49.1 | 78.9 | 61 
i ltt na itdinbinionl cbcidiianeee inns cas was 150.3 | 222.3 | 48 80.2 | 129.8 | 62 
Cnn Wie Sis eas | 1,026.0 | 1,977.3 | 93 | 2,088.4 | 3,220.8 | 54 
| } ' 
Foe aes Seo ty eee ees ea 
| Potash (K20) | Total nutrients 
preeeeeian Sore ee Pee: r 
DUNS oe oo zcuadi seus aedsee | 162. 7 291.3 | 79 532. 1 820.0 | 54 
SS | Fare ecere | 268. 3 500.3 87 932.9 | 1,783.1 | 91 
DE dS cent wiimanstichastniebngetical 111.6 217.9 | 95 | 294. 2 | 553.3 | SS 
Appaelacitian............... pecbiel 208. 4 | 348. 5 | a} 751.0 | 1,087.1 | 45 
lh a 232.3 | 390.0 | 68 | 793.9 | 1,221.0 54 
ES EEA 59.4 | 110.7 | 86 = 320.4 | 578. 1 80 
DOIN MUNN oes 055 tinue dae chbciuus | 14.9 | 26.4 | 78 | 157.4 311.5 | 98 
GEE TOID ii ince cbndchannnamiadtcied 3.3 | 6.1 | 85 | 77.3 | 235.7 | 205 
WEMIIUBER oS rho 8 5. otencernaesanee aire 2.8 | 2.9 | 2 | 88.4} 150.3 | 70 
Pe NN a ha sksdiesks catecss coskanacNisn that psec peta a ae | 18. 2 | 22.0 | 21 248.7 374.1 50 
United Dinleb ook ----| 1,081.9 | 1,916.1 | 77 | 4,196.3 | 7,114.2 70 


a os | | 
Source: Agriculture’s Capacity to Produce: Possibilities Under Specified Conditions, Agriculture Informa- 
tion Bulletin No. 88, U. 8. Department of Agriculture, June 1952, table 15. 
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TABLE B.—Estimated quantities of plant nutrients used on specified crops in 1950, 
and estimated quantities needed for use on these crops by 1955 in States reporting 


fertilizer use by crops} 

















Used in | Needed by| Usedin | Needed by 
1950 } 1955 1950 1955 
Crop and pasture 
Nitrogen (N) | Phosphoric acid (P20s) 
Tons Tons Tons 

i ari cn oi bce tee ee 161, 316 133, 806 202, 650 
SI ick Sls Gia aa a en Aen ee | 32, 861 72, 876 | 81, 961 
NSS « 5...din a sue orem ieeeed Catia hsidet ethene 34, 470 52, 724 | 59, 878 
Suger Deets. ............. waged acetate ai 5, 467 11, 988 14, 030 
I Slade icine siurbdigoMisdeane dials cesdahe amie ncehtiaial | 3, 840 17, 019 | 26, 463 
IN iar the aa chide Ra, cs gulschuaeRbage wales thea 703 5, 248 | 6, 520 
Soybeans._.._.._.- i itachi eta ee Me on Se : 1, 539 17, 058 52,017 
INS dk act cent siee Piioond eo Aadekudd dnd ice aacebibed | 63, 981 184, 669 176, 895 295, 207 
ON a Sie oR as eh adn I cache hi aS eal i tilde } 267, 815 646, 193 440, 513 | 617, 232 
i ai i is aE cons ecb all ciaatediee | 3, 059 6, 127 3, 158 5, 183 
Oats thi i a it as sic agin ni mentaipiedinibieeawiedts 53, 755 134, 397 3s 221, 091 
All tame hay and pasture.........._.-- ‘hcitahabtdiiiudis decd | 47, 046 122, 196 681, 710 
SPUR II i cin nccacotnduaecudctgibacnsncudee i (7, 596) (26, 412 (134, 270) 
OTE Ne Oo id cipns< cite dda~ cand avepchsovosaes | (7, 099) (36, 727 (137, 820) 
All specified crops and pasture......._....- oul 676, 752 1, 442,383 | 1,406, 434 2, 263, 942 


Potash (K20) | All nutrients 





is seis pnd thoanceptins inhechdicsideen ets dpe enensplnintinaniatsligcnplbades eaten ite 88, 594 | 165,717 | 383, 716 623, 568 
Is «i sil sas dries sided ale Aitashes ip Vhcncdeclndk bape essere kui 59, 726 77, 413 165, 463 198, 440 
al ion atieipeia ania aibanbweniaie dnd ulenliaiphinintiinh witibiads | 49,901 | 60, 207 137, 095 156, 947 
CR NNN cba cccecuiadoanns ns Saaoaiaeshaieebtenaoes a aad 3, 327 3, 960 20, 782 24, 940 
SOs kd. oth taisins cbc icksncdcincnsteioins | 12,151 | 31, 633 33, 010 65, 307 
ij | RST ee daclhiienilahts aghahcas say 2 3, 186 8, 501 10, 581 
IRS Dani blocs tein ded tectpibdeaaedtnurqeinnapeidAtacmacniaasaahoal cats 43, 143 31, 910 97, 796 
WG cima senesced pic tisleuiid cides 151, 627 346, 323 631, 503 
oe ee aN a a A 1, 696, 879 
a a a 14, 466 
SE i tric mati declecidihasi ds wtlndcsiouitre aahawudidncdinadeabastadon sess ‘ 500, 958 
All tame hay and pasture aidan sie Des ce oe 416, 340 5 ( 1, 220, 246 
Rotation pasture ? ad ie ia ae aa Se ee ee (28, 613) | (88, 437) (110, 538) (249, 119) 
Permanent pasture ?_ Pathe arebibandaabinuieaauldnniee (18, 977) (73, 972) (83, 885 (248, 519) 
All specified crops and pasture_............-- = 822, 965 1,535,306 | 2,906, 151 5, 241, 631 


1 See table E for acreage of each crop included in States reporting fertilizer use, by crops. 
2 Included under ‘‘All tame hay and pasture.” 


Source: Agriculture’s Capacity to Produce’ Possibilities Under Specified Conditions, Agriculture Infor- 
mation Bulletin No. 88, U. S. Department of Agriculture, June 1952, table 16. 
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TasLe C.—Estimated acreage and percentage of acreage of specified crops fertilized 
in 1950, in States reporting, and estimated acreage and percentage of acreage on 
which applications may be attained by 1955 





Sc boro heiraaanaed . eee eee i ee 

|p | Acreage and percentage of acreage 
Percentage of | : 2 

|” United Fontes fertilized in States reporting 


acreage in States re ae dnt ee 

pa 1 | } < 
Cc ; : reporting Adopted 1950 | Attainable 1955 | on which 
rops and pasture | | use of fer- 











| | tilizer is 











| 

| Esti- | | Percent- | | Percent- jattainable 

1950 | mated Acreage | age of | Acreage age of | 

| 1955 | | total | total | 

| | | 
| Percent Percent |1,000 acres} Percent |1,000 arvesl Percent | Percent 

Cotton nate — 96. 0 94.6 | 10, 056 56.2 | 12, 430 54. 4 | 24 
Tobacco 100.0 | 99.9 | 1, 564 | 97.8 | 1, 809 97.6 16 
Potatoes -- 82. 2 | 86.6 | 1,051 | 74.6| 1,089 82.1 | 4 
Sugar beets _-- i 66. 1 70.9 | 479 | 70.8 536 | 80. 5 | 12 
Peannts.......... 99.1 99.3 | 1, 524 | 56.0 2, 106 75.1 38 
Soybeans____-_- : 75.7 74.8 | 1, 378 | 12.0 3, 560 32. 2 158 
. i, ee ; ee 89. 1 90.9; 12,809} 20.2 | 20, 798 29. 4 62 
Corn_. 96. 4 | 99.1 | 38,058 | 47.7 49, 156 60.1 | 29 
Sorghums 25 a 87.9 88.0 | 280 | 2.0 444 3.6 | 59 
Oats .| 85.0 89.6} 11, 490 | 29.7| 17,397 44.6 | 51 
All tame hay and pasture __-___.| 89.5 | 89.6) 19,774 | 3.8 34, 288 6.4 | 73 
Rotation pasture : 30.7} 23231 (4,150)} 2247) (6,691)] 36.0 | 61 
Permanent pasture vial 29.3 240.2 (2, 749) 91.5 (6, 771)| 3.5 | 146 
All specified crops and pasture 89.8 | 90.5 | 98, 463 | 13.0 | 143, 613 18.4 45 

| i | | | 








! Includes most of the acreage upon which a significant quantity of fertilizer is used. A few States either 
did not report use of fertilizer on minor crops or they reported it on a group of crops that could not be segre- 
gated. 

2 Also included under ‘‘All tame hay and pasture.” 


Source: Agriculture’s Capacity to Produce: Possibilities Under Specified Conditions, Agriculture Infor- 
mation Bulletin No. 88, U. 8. Department of Agriculture, June 1952, table 17. 
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TaBLe D.—Estimated rates of application per acre of specified crops in 1950 and 
estimated rates attainable and profitable for these crops by 1955, in States reporting 
fertilizer use by crops 








| Used in Needed in | Used in Needed in 
| 1950 1955 1950 1955 
Crop and pasture 4a a rx 


| 


Nitrogen (N)! Phosphoric acid (P20s)! 


























Pounds | Pownds 
a Sa 32.1 41.1 26. 32.6 
Id cinisa adininn thin eedinach cs aseaitiens dines adiccmak 42.0 43.2 0 
Sc voided a chtinithneaibecmabeandidd daa eahignedas | 66. 6 67.6 . 0 
DE BS. io. ckg in a ccthniatoeecin nil die chen acl aiid teh | 22.8 | 25.9 .4 
DINE 5 6 debs tid ene Saitdaciccihed ilies tieticn Makin | 5.1 6.8 | 5.1 
IN Narita tin Seite class cheintne Mewinegiclt Rich Deas Celie | 3.3 | 4.6 .3 
Soybeans... 2.2 | 1.4 9. 2 
WN ee its ih askin onale | 10.0 | 17.8 | 8. 4 
Ce iach Adis tocsn ec pchtlie tsa dcles tes Dhan Dl eee a > | 14.1 26.3 | . 3 
Sorghums | 21.9 27.6 4 
Se RE ES vi pdlinndudibe alte ipsbicasttied 9.4 | 15.4 5.4 
All tame hay and pasture-_...........---.2--2.222---. 4.8 43 .8 
SS EEE VEE GLE LER. POE ELE CRIN | 3.7 | 7.9 2 
PURI IND Wa. ~ cones. ceakoscucegeacusenconuas 5.2 | 6.8 4 
Average, specified crops and pasture__..........- 13.7 | 20.0 .4 

i 

| © sical A a a 

| Potash (K:0)! All nutrients 
iO a ie ie ne a ae ec ee ke 17.6 | 26.7 76.3 | 100. 4 
NT ili Sn tscider Bhi ohnsillnsenliinsa-shinieindnt 76.4 86. 6 211.7 | 219. 8 
I a ed ee oe dh relic atetedn dein 95.0 110.6 261.7 | 288. 2 
SINUS 3A a otis x Aimcedcsnnancmabindsidanpoabcivdiibes | 13.9 14.8 | 86.7 93.1 
DINE gin dh iocdhine bisdalihcsaUiniticantsodicentden 15.9 30.0 | 43.3 | 61.9 
UE Zh. ite saline dina aditng aelitiaedstioads dtiaiowadls 11.8 17.7 39.4 58.6 
I octets icccceccah cds ahadictshugh someplace ates kaa 19.3 | 24.2 | 46.3 | 54.8 
| Se eee 16.5 | 14.6 | 54.1 | 60.8 
lla ctiniicis ce setddKaiaenrmdind erseidioaanke 15.2 17.8 | 52.4 | 69. 2 
SA ai idem neeimmiegniins 9.0 14.2 | 53.5 | 65. 2 
Qe a ihe Ae se Sid Fai tink cckeiaesad 13.3 16.7 | 43.0 | 57.5 
All tame hay and pasture 12.2 | 24.3 | 53.2 | 70. 2 
nat kl ie tele een 13.8 26.4 | 53.5 | 74.4 
PUTT osc ikeiencdvonnmenibbtaiontiewwcuae | 13.8 24.3 | 61.0 | 69. 5 

Average, specified crops and pasture____________- | 16.6 | 21.2 58.6 | 72.6 





| 
| | | 


1 Estimated quantity of each nutrient divided by estimated acreage receiving any fertilizer. 
2 Also included under “All tame hay and pasture.” 


Source: Agriculture’s Capacity to Produce: Possibilities Under Specified Conditions, Agriculture 
Information Bulletin No. 88, U. 8S. Department of Agriculture, June 1952, table 18. 
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Tas_e E.—Estimates of the use of fertilizer nutrients (N, P20s and K,0) by major 
crops and regions, 1950 and attainable by 1955, in States reporting fertilizer use 
by crops 


| ' | | | 
































| iin All tame 
| Cotton |Tobacco} Potatoes; Wheat | bectio: | Corn | Oats | hay and 
Region ee | pasture 
= | aoe ee | | | a Por j = ey 
1950) 1955 1950} 1955 aus ane 1950|1955 1950) 1955) 1950) 1955 1950} 1955) 1950/1955 
— alle ih die ssandscniliieie:  hacleiind pmenheneie catalase iiackaal | Sociniiin Ua iniceicepiiresatincieaintotl na | cnccaleiidiideiiabids 
Percent 
| esd | Sore ee 
Percentage of acreage reported | | 
treated: | | | | | | 
Northeast -|100 |100 |100 |100 | 86 | 91} 61 | 74 | 90 | 98 | 64 | 70 | 24 30 
Corn Belt and Lake States_| 60 | 80 | 84 | 85 | 62 | 80 | 76 | 79) 7 | 25) 57} 64] 33] 51 7) 13 
Appalachian _.. osteo 90 | 92 | 98 | 97 | 96 | 99 | 86 | 89 | 41 | 68 63 | 76 | 75 | 76) 22] 33 
Southeast 100 |100 |100 |100 | 82 | 85 | 94 | 96 | 34 | 67 | 91 |100 | 85 | 92/ 16 27 
Mississippi Delta. 87 | 93 |...-|---.| 95 | 97 | 58 | 86 | 19 | 48 | 72 | 89 | 72) 88; 9) 19 
Southern Plains 15 | 16 | 66 |100 | 4] 15 leavap Se deed <€ beeen @ 
Northern Plains---..- ie 35 | 44 12 | 21 4} 3) &5)158) 5);8%/1Q@] 2 
Mountain and Pacific 73 | 7}... -| 78} 8} 3] 141.. -.| 7130] 6] 8] 1 1 
Pounds 
Plant nutrient application per | | | 
acre: | | | 

Northeast _. | .|255 1303 |425 505 | 88 |100 | 42 115 | 68 | 81 | 45 | 7 | 59 | 105 

Corn Belt and Lake States.} (') |100 1159 |268 |202 |179 | 61 | 78 | 46 | 51 | 50 | 68 | 40 | 53 | 35) 7 
Appalachian - -_ _.| 99 1143 1199 |198 /245 |325 | 57 | 76 | 56 | 62 | 63 | 82| 57 | 70 | 51 65 
Southeast - i 99 |131 {264 |288 |319 |341 | 58 | 98 | 40 | 45 | 47 | 77 | 46 98 | 75! 72 

Mississippi Delta- - -- .| 66 | 81 }.-_.| 108 |140 | 80 | 99 | 32 | 33 | 41 | 73 | 521 56 | 70] 7 
Southern Plains............| 34 | 48 ..|----| 96 {111 | 30 | 30 | 42 | 61 | 39 | 36 | 50 51 
Northern Plains . se a 42 | 43 | 32} 41} 10 | 10 | 31 | 41 | 2 52 | 31 34 
Mountain and Pacific___- 96 |106 |__- --|141 |159 | 38 | 33 j....j....| 55 | 38 | 41 | 62 | 62) 64 

j j | | 


1 Not reported. 


Source: Agriculture’s Capacity to Produce: Possibilities Under Specified Conditions, Agriculture 
Information Bulletin No. 88, U. S. Department of Agriculture, June 1952, table 19. 


NSA AE Ss Pea 9 


PART 2 
STamForD, Conn., October 1952. 


PROPOSED MANUFACTURE OF COMPLETE CONCENTRATED 
FERTILIZER MIXTURES AT GREEN RIVER, WYOMING, 


UTILIZING POTASH PRODUCED BY BASE EXCHANGE 
FROM WYOMINGITE 


By Robert D. Pike, consulting chemical engineer 


This paper will present a brief analysis of a proposed project for 
the development of an industry at Green River for the manufacture 
of complete concentrated fertilizer mixtures, for shipment into what 
have been termed the ‘four tributary regions,” the inference being 
that the proposed mixtures could be made at Green River and profit- 


ably marketed throughout the four regions. These regions comprise 
the following States: 


Western: Kansas 
Washington Missouri 
Oregon lowa 
California Minnesota 
Nevada East North Central: 
Arizona Wisconsin 
Utah Tilinois 
Idaho Indiana 
Montana Michigan 
Wyoming Ohio 
Colorado South Central: 
New Mexico Texas 

West North Central: Oklahoma 
North Dakota Arkansas 
South Dakota Louisiana 
Nebraska Mississippi 


The location of the four tributary regions and the States included 


in them, is shown in the accompanying map. 
Of these, the East North Central Region is the most distant from 
Green River, but it is a large consumer of mixed fertilizers, as will be 


noted from the following table 1. This emphasizes the desirability of 
producing mixtures of high concentration. 


TABLE 1.—Consumption of commercial fertilizer mixtures in the 4 regions tributary 


to W 


esivaco 


Percent of percent of 

Region Year ended total com- Year ended total com- 
8 June 30, 1947 | mercial mix- | June 30, 1950 | mercial mix- 

tures tures 

East North Central................---.--.- 2, 197, 698 43.4 2, 612, 740 44.4 
Went svarem (MUON oooo8 told 489, 585 9.7 666, 224 11.4 
Betty CIO acc it wintdnn shade on genial 1, 973, 288 39.4 2, 339, 374 39.7 
Wann eed ot i cadeceunseadedaedoomee 378, 147 7.5 266, 011 4.5 
ncn tisndeaciins Budsudssetiteta 5, 038, 718 100. 0 5, 884, 349 100.0 














26 PRODUCTION AND USE OF FERTILIZER 


In table 2 are shown the weighted average nutrient contents for the 
four regions of table 1. These represent a close approximation of the 
fertilizer mixtures in actual present day use. ‘Table 2 shows an aver- 

age percent of concentration of the plant foods, nitrogen, N2, phos- 
phoric acid, P,O;, potash, K,O, in the mixed fertilizers as marketed in 
the four regions during 1950, of 24.84 percent. 


TABLE 2.—Weighted average plant nutrient content expressed as percent of total 
fertilizer mixture in the 4 regions of the United States, more nearly tributary to 
Green River 


N P05 K30 Total 

















Region ch iste earn enna roeeepreateaentate 
1947 | 1950 1947 | 1950 | 1947 1950 1947 1950 

core dibiastcee ki ditilas dsic acaeagicicd talents nett lei iat ain ce eS pocaaahebinlgl Smbiengieoe 

East North Central_.............. 2. 28 273} 12.58! 13.02 8.50} 10.93 | 23.36 26. 68 

West North Central................. 283 3.82 | 13.42] 15.73 7.19 8.63 | 23.44 28. 18 

TT E 4.30 4.36} 10.10 | 10.28 5. 83 6.93 | 20.23 21. 57 

Wena. J S55 bt din tecckente 8.81 9.39} 10.60) 11.77 4. 55 | 5.77 | 23.96 26. 93 
Weighted average total concentra- 
tion in fertilizer mixtures, produced 
in the 4 tributary regions in 1947 

ae 22. 19 24. 84 


ON BO ic ovscseisewn- psig piston 
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For the purpose of this analysis, it will be assumed that the con- 
centrated fertilizer mixture which would be produced at Green River 
would have an average concentration of the three principal plant foods 
of 49 percent, made up as follows: N>, 8.2; POs, 23.3; K,O, 17.5. 
This mixture has about twice the concentration of the mixtures 
produced in the year 1950, given in table 2, which may be assumed 
to be a close approximation of present-day fertilizer mixtures. Al- 
though having twice the concentration, the proposed complete con- 
centrated mixtures at Green River will retain the same relative pro- 
portions of the plant food ingredients, and these can be varied over a 
considerable range to meet the local requirements of any particular 
region. 

A typical concentrated mixture of 49 percent total plant food con- 
tent, which can be used for the purpose of this analysis, as being 
proposed for production at Green Ki iver for marketing chrouphout the 
four tributary regions, is given in table 3, and is referred to as mix Ee. 


TaBLe 3—Miz Ee 


Net tons annually 


OU : OER, Mas... cohavtnannaieiitecsdeqdpbestilens dei kids desea 33, 400 
EE, Tas We OND... > > thn antics + cet ae aa nib seein 20, 000 
Nitrogen, Ns, as NH,, ammoniasi 32S) 20200 toa A ee 13, 400 
Total available phosphoric acid, P;O,-.-..........-...-.------------ 95, 200 
Peta potest sO ook 6 OL EE Ea as 71, 300 
Total potash, K,O, as crude potassium nitrate, 14.36-O-37.3___.._-- 35, 650 
Potach, K,0O,-ae muriate.. . . 256226 scsuscscccsesser cee oostececcses 35, 650 
Total plant I as ac da Machida ck coe tng ek es ngs a edd ecssca  oa 199, 000 
Total annual complete concentrated fertilizer mixture... -_........---- 407, 500 


It is assumed that the crude potassium nitrate would be produced 
by an improved base exchange process at Green River, utilizing the 
natural gas of the region to make nitric acid, which in turn would be 
used to make sodium nitrate from the trona, and this would then be 
used as the base exchange re to produce crude potassium nitrate 
by reaction with the wyomin The balance of the potash, which 
is used as muriate (KCl), wou at be purchased in the open market. 





Slice Aone Micali A Dae eel A OA CO mi 
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In round numbers, the total annual present-day consumption of 
ordinary complete mixed fertilizers in the four tributary regions is 
6,000,000 net tons, which corresponds to 3,000,000 net tons of the 
proposed complete concentrated fertilizer mixture of table 3. Thus, 
in supplying the entire requirements for mixed fertilizer of the four 
tributary regions, this proposal would save freight on 3,000,000 tons. 
A careful analysis shows that the weighted average freight rate from 
Green River to points of destination in the four regions, is $12.70 
per ton (as of December 1951), giving a total saving in freight of about 
$38,000,000 annually, which comes close to $50,000,000 when the sav- 
ing on the bags is included. 


MARKETS EXPANDING 


Plant estimated in table 3, producing as it would 407,500 tons 
annually, would only provide about 13.6 percent of the total present 
market for contained plant foods in the four tributary regions. These 
markets are constantly growing, and in addition, the advantage of 
high concentration for shipment over the long distances involved, is 
so real and apparent that a much larger proportion than 13.6 percent 
of the total would be expected to be provided a few years after the 
establishment of the first unit. 

The capital investment required in the first unit for producing 
407,500 tons annually of the 49 percent concentrated complete fer- 
tilizer mixture, is estimated at $30,000,000. The mill net price for the 
proposed mix Ee of table 3, which is after deducting the weighted 
average freight of $12.70 per net ton, is $65.90, giving a total annual 
mill net sales of $26,850,000. This gives a dollar investment per 
dollar of annual sales of $1.12, which is a very satisfactory figure. 
The freight, expressed as percent of the mill net sales value, is 19.4 
percent, which is also not excessive. 

A variation in this proposal which could be carried out in whole or 
in part would be to manufacture all of the potash by base exchange, 
but it dees seem that there may well be an advantage in mixing the 
two types of potash. This is one of the variations which may be 
employed to control the type of mixture produced. 


PROCESSES SIMPLE 


The proposed process is subject to the possibility of considerable 
variation in the relative amounts of nitrogen, phosphoric acid, and 
potash which the mixtures contain. This is an important property 
because there is a variation in the analyses from region to region. 
Furthermore, the process is characterized by simplicity, the final 
concentrated mixed fertilizer being made by combination of the 
several ingredients, which mixture is first produced wet and is then 
dried and granulated in a rotary drier. 

The mixtures which have thus far been produced under this proposal 
have been on a laboratory scale but the procedure is so simple that no 
particular difficulties are expected in going to a larger scale of operation. 
However, the next steps must be to erect and operate a pilot plant on 
a fair scale of operation, testing the products by application to the soil. 

In conclusion, it will be of interest to note the consumption of the 
three principal plant foods as complete fertilizer mixtures in the four 
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tributary regions, and to compare these totals with the total consump- 
tion in the United States in 1950 of nitrogen, Ne, phosphoric acid, 
P,O;, and potash, K,O, based upon data of the United States Depart- 
ment of Agriculture. These figures are presented in table 4 


TABLE 4.—Total consumption of the principal plant foods in the 4 tributary regions, 


as complete fertilizer mixtures, as compared with the consumption in the entire 
United States 


Net tons pany 











Region Race ee me Pt we 
1osphoric - 
Nitrogen Na | acid, P30s5 Potash K30 
c 
East North Central ‘ ‘ ; wesley Eases aici 71, 400 341, 000 286, 000 
West North Central... Ee cee he ad 25, 500 | 105, 000 | 57, 600 
South Central... ._...... Saeie idin Sentetseekeo 102, 000 | 241, 000 162, 000 
Western. ._- ae | 25, 000 31, 300 15, 370 
Total in the 4 tributary regions as complete mixtures._._____- 223, 960 718, 300 | 520, 970 
Total in the entire United States___- ca 1, 026, 004 | 2, 088, 391 1, 081, 876 
Percent of total in the United States as mixtures in the 4 tribu- | | 
COEF DOOD ii. sp ccccndsivere Salnomibhaiay «thse ts dled | 21.7 | 34. 5 48.1 
1 | 











Table 4 brings out the interesting fact that while the consumption 
of potash in the western region is relatively insignificant, its consump- 
tion in the selected four tributary regions is relatively very high, 
amounting to about 48 percent of the total consumption in the United 
States. It is evident that because the present total consumption of 
fertilizer is great and is known to be rapidly growing, that insofar as 
distribution of a large quantity of fertilizer is concerned, Green River 
is well situated. 

Rosert D. Pike. 
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